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C37I Abnjg&Afosliysl 

A pumpsaaemby provides for direct replacement of '/olumea of liquid from a reservoir with equal volumes of air preferably at 
vvuslunUuIly iiliricvphciii; prawuio. the ttimu uiiwuu w wilh uiuwuiu cqualkalion to bo al teual urjsval lu aliriwphciiu 
pressure. A elide arrangement preferably positively displaces liquid from ihe reBervoir and air into the reservoir. The pump draws 
ah fiuni Ihu uUicaphciu Into u chamtai fium which Inc. yji uilhoi is available toi puraugc to icplucu liquid rroiri Ihc iu*urvuir 01 is 
pressurized to aasist dispensing liquid, preferably admixing with the liquid to provide foeraing. Cravilv sepsraiion of air Bnd 
liquid to bo dfcponsutf is used to icyhicu liquid nHh uii in the rraeivui ami lu wtedhrulr place ail and liquid into comri lunicuiiuri 
v*iih passBgev^ys for ejection. 
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ABSTRACT 

A pump iissenibty provides ibr direct replacement of volume* of liquid 
Ihim a raiurvuir with, equal volumes of air preferably at substoliwlly tttinospheric 

5 pressure, tlic writs pressure oi vvilh pressure equalization to be at least equal to 
atmospheric prcssurv. A slid* arrangement preferably pci^icivefy displaces liquid 
from the. reservoir and qir irxta tlic reservoir. The pump draws air from the 
utmospiiciv inlci a chamber from which tlic air either la available for pwsuge tn 
replace liquid Imm flic reservoir or is prcasiari/jed to assist dispecraina liquid, 

10 prcterably, admixing with the liquid fo pmvide foHmhtgL. ^ cavity separation of «ir 
and liquid to be disproved hi used to repluee liquid with air in trie reservoir and to 
selectively pktucacr and liquid hilo communication with passageways foi cjwliw. 
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Title 

LIQUID DISPENSE FOR DISPENSING FOAM 

Scope uf the Invention 

Tliis invention relates to liquid dispensers and, more particularly, 
liquid difcpens&rs to digponang liquid lis a foam. 

Backgjnund of the Invention 

Liquid dispensers for dispensing soaps and other similar fluids in 
liquid fonn arc known. Knr various reasons in some applications, it is preferable to 
dispense simps and olbcr similar fluids hi the Jbrni of a foam. Generally, iii the form 
of u ibam A less soap liquid is required lo be used as contracted witli the snap in the 
(iqurd form. As well, soap kb foam h !es* likely (o run off a luer'ji hunds or other 
/surfnees Lc> he cleaned. 

Known liquid dispensers for dispensing foams include die dispenser 
taught by 1>.S. Pateiii .5,445,28a to Banks, teucd July 29, 1995. A disadvantage 
which Ibc preset invaitor has appreciated with dispenser* such as those tau^t by 
B nnks is tliat when used with ti non-collapsible or rigid scaled container of soap 
liquid, ;i vacuum conies to be developed in ihe container whidi renders the dispenxer 
inoperative. 

Known liquid dispensers for dispensing liquids without foaming of the 
liquids ure also known. The present inventor has also appreewtud (liat many sueli 
dispensers alsjo suffer the dhadvunfiig* Ihut (hey are nol suitable for use with non- 
coJlapsiWe or rigid sealed cujnmincrs since the pumps devefop a vacuum in the 
container. Non-wltopsibfc or rigid sealed containers Jiave the disadvantage of 
requiring various one-way valve mechanism* Cn permit air to cjiter the containers 
under vacuum Co equal f?* the pressure in Ihc cuntaijusis wcth atmospheric pressure, 
Slid i one-way valv«* f.ypi cnlly suffer Che disadvantage that they maintain ai least 
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some vacuum pressure differential ixi (he container and with may viscous swaps, the 
presented" even a sicgjit vupuuiii can iiegal? vdy affect dispensing, 

*J*he pracQl inventor ha* also upprcciaterf thai known Amp dispensers 
suffer the disadvantage that they do not permit tor positive replacement of air for 
5 liquid dispensed from a liquid reservoir anri/w do uoc permit u positive pressure to 
develop in u container, 

Suniniaty of the fnvwi(ion 

To tif least partially overcome these disadvantages oi* previously 
10 known devices* the present invention provides a pump for expensing fluid which 
provides for a pwirivc replacement of liquid dispensed from a' container, preferably 
with afinuyphcric air. The pn»aiC invention ulso provides a pump for dispensing 
liquid in the form of u fovm preferably whrinut cresting a vacuum In a noo-colUipsiblc 
or rrgi d .seal ed container. 

15 An <*J ttC »rOKs present invention ia (o provide an improved pump for 

dispensing a Jiipjid, 

Anofliei object is li; provide an improved pump for riispwuatn; a liquid 
in tlie form of a foam. 

AcioUkt object is to provide a pump for dispensing liquid frum a non- 
20 collapsible or riflid seated ounluincr without creating a vacuum m the container. 

Another object is to provide ti pmnp which provides for positive 
rcptaccnieiil of liquid dispensed from a container by atrnospherie air. 

Acowdingly, in one aspect the present invention provides a pump Tor 
dispensing liquid from a reservoir comprising: 
25 a piston chamber- Forming member huving cut inner cylindrical 

chamber and ao outer cylindrical ehambci each having a diameter, a chamber wall* an 
inner end and an otiicr end; 
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Ibc diameter of the inner chamber temg less than the. dmrne:(er of the 

outer chain her, 

(lie inner chamber and < niter chamber becng cmj*i«l with the outer end 
of the inner chamber opening in(o (he outer chamber; 

an inner cod of the inner chamber in fluid eommunicatiiin with the 

rcairtvoir; 

a piston-forming clement leecived in the pislon cliamber-lhrcning 
member twiully slidable inwardly and oufwurdly therein between mi outward 
extended position and an inward retraeCeil position; 

the piston- (bmuuj; element having an *ucially extending hollow stem 
having n central passageway closed at an inner end and having an cinder proximate an 
outer end: 

an inner disk on <hc stem extending iwfiaQy outwardly fmm (he stem 
/uJupicd to engage lo tlic chamber waif of rhc inner chamber; 

an iucermedrace di«rk on (he stern extending rudiully outwardly frntn (he 
*cem urfupfed (n onpgc the chamber wafJ of'the inner chamber, the intermediate disk 
spaced nxially outwardly from \hv inner disk relative the inner cad of (he stem; 

an ciufer disk on the stern <inae<nl axially outwaidly from the. 
trHerrriedmte dfcfc <md extending radially wcihvwdly from the stem into engagement 
with me cliamber wall of the uuter ehmnber to prevent iluid flow outwardly 
therebetween; 

an mliil located on the stem between (be outer disk anil ibc 
intermediate disk in wmmwiication with the pus.saigevv^iy; 

in the retracted position, the intermediate di*k is received in (he inner 
cliamber to prevent flard flow from (he outer aid of the inner chamber outwardly 
Clierepa&t and the inner d\5>k <tov$ not prevent fluid flow between (he reservoir and the 
inner chamber Iherepn.sl viu (he inner end of the inner chamber; 
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in the extended position, the inner tli^k i* Tcecived in the inner 
chamber to prevem. fluid flow from die tuner end of flic inner chamber inwardly 
Iherepasl mid flic intermediate diiik docs nol prevent fluid flow heCwecii the inner 
chamber and die outer dumber via die outer end of the inner chamber. 

Preferably, the pumji iridiums u porous member rn thj; passageway 
between the inlet and the outlet for ^uncrating lurbulcn.ee in fluid passing 
therethrough £*> genwrulc fenm when ail and liquid puss therethrough amiullancousty. 

In preferred embodiments, (he pinup assembly provides for direef 
replacement of volumes of liquid from ti reservoir wrib equal volumes of nir 
preferably at suhsCiinlUtDy alraosphciic pressure, the same pressure or with piessure 
cqudizulior, to be at fccast equal to ufniosphcric pressure. A slide an-atigerrwnC 
preferably positively displaces liquid town tJie reservoir and air into uV, reservoir. 
The pump draws uir Iran the atmosphere mlo n chamber from which Hie air either is 
writable for passage co replace liquid from flic reservoir or is pressurized b> insist 
dispensing liquid, preferably, udnrijcfng with the liquid to provide foaming. Gravity 
separation of Air mid liquid 1o be dispensed is used to replace liquid with nir in die 
mervuir aud to selectively plaue airund Lkiuid into oommuniuetion with passageways 
for eject ion. 

Brief Description of the Drawings* 

Further y.^e(s and advantages of Che present invention will become 
apparent from the fallowing description lukeii dogelher with tlie uouompanyiiifi 
drawings m whidi: 

Figure 1 is a partially cutaway side view of u first preferred 
embodiment of a liquid dispenser with u reservoir and pump assembly in uceoidaoce 
with the present invention; 

Figure 2 'a> a partially exploded perspective view of the pump 
assembly shown rn l«'r&ure I ■ 
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\%m 3 is uc^ss-scctional side view of jhi assembled pump assembly 
of Figure 2 showing the piston in a Cully extended position; 

figure 4 is ths same side view as in figure .3; 

I'igure .S tx a crow-sectional aide view similar to Figure 3 bul with tlie 
pistoa in tin intcxnicdiiilc position in a nscrdcfwn stroke; 

l-lgiin; 6 is « wniat-sccfioiia] side view similar to Figuce 3 but with the 
piston in u fully retracted position; 

figure 7 is a cmxs-HceCional side view subsbinCiwlly identical co Figure 
5 with the piston in an irtfemiediute puauion, however, in ufijcfauuan stroke; 

Figure S is a exoss-sectional side view substantially JdenLicnl to chat 
skivvn in Figure 3, however, at the esid ofwi cxJeiisiori stroke; . 

Figure 9 w « cross-seetionaf side view of a pump assembly ici 
tuxruntanec with a second cmbiidtarienl tifthc present [aventfan; 

Figure* 10 «>id Ji ktc crosa-sectiminl side views of the. houy and 
piston, respectively, of lIkj pump assembly of Figure 9; 

Figure 12 is a mus-sectional side view of the pump of Figure 8 ici a 
f u 1 1 y extended position; 

Figure 1.1 is a cross-sectional side view of tlie pump assembly of 
Fcgure « in un intermediate position; 

Figure 14 is n eroas-sccdonaJ side view of (lie pump assembly of 
Figure 8 in a ru! Jy retracted position; 

Figure I.S is a cross-sectional suits, view of a piston for a pump 
assembty m ucmrdwicc with tt (Iliad embodiment, of the present invention; 

Figure 16 is a cross-sectinnul side view of a piston for a pump 
assembly in auwntoncc with a fourth embodiment of the present invention; 

Figure 17 is a cnti?us-j>cution«l side view ijf a pump assembly in 
accordance with a fourth emhudimcnl of (he present inversion. 
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Detailed description. oflhtr Drawings 

Reference is made f\ni b» Fibres 2 and .1 which sliow a pump 
assembly generally indicated 1(1. Pump sssscmbiy 10 is best *ho%Yn in Figure 2 as 
comprising two principal element, u piston diamber-ibrrmTig body 12 and a pisfon 
14. 

RcfciTingto Figure .1, body 12 has an inner cyfindncAf chamber la and 
an outer cylindrical chomher 20 both coaxiaUy drsp<i$ed about tui axis 22. The inner 
chamber 18 has an in/ee opening 24 A*d an outlet opening 26. Th* inner chamber >uts 
a cylindrical chamber side wall 28. The- outlet opening 26 L>p<?rw into an inlet end of 
the outer dumber 20 from cm opening in a shuuhta 32 forming the Inner-cod of die 
ouler chamber 20. The outer dumber 1ms an outlet opening .14 and a cylindrical 
chamber side wall 36. 

PixCnn »4 is wxialty slidabjy received in the body 12. The piston 14 
bus (in elongate stem 3H upon which four disks ai* provided at axiaily spaced 
locations. An inner sealing di*k 40 is provided at an innermost end spuced axiaEly 
from an inferm^haic scaling disk 42 which, in turn, is spaced ariuliy from an outer 
sealing disk 44, The inner sealing disk 40 and intermediate waling disk 42 «e 
adapted to be axiaJly didahle within Ihe inner chamber IK. Eaeh of tJie inner seating 
disk 40 and intemiedlatemluijE disk 42 extend rndiftiUy outwardly from ihe stern 38 
so us lu he adapted to sea/ably engage the side wall 28 of the inner chamber 1 K. 

The outer sealing disk 44 Is adapted lo be axiaily sfidabk within the 
outer cylindrical dramhor 20. Tiic outer fieuling di*k 44 extend* radially outwardly 
from the stem M lo seulably engage flic side wall .16 ciClhc outer chamber 20. 

Hie piston 14 essentially forms, «s defined between the inner sealing 
disk 40 and Ihc intermediate scaling disk 42, uti annular inner compartment G"4 which 
opcue radially outwaidly a« an nTirmtor opcniu& between the iljsks 42 and 44. 
Similarly, tEte piston' 14 effectively forms between the intermediate scaling disk 42 

0' 
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and the outer sealiu* disk 44 an annular outer compartment 66 which opens radially 
outwardly «u an annular opening helwecn (lie disks 42 and 44-, 

An outermost portion of (he stain 38 is hollow wrth u ecntraf 
passageway 46 extending from an outlet 48 at Cher, oufennost aid 50 or rhe stein 3K 
centrally though Ihe Mem 35 to a closed inner end 52. Kadiafly extending inlets 53 
and 54 extend radially through rtic stem into the passageway 46, wieh tEie inlc-fs 53 
and 54 heiri- provided on Ihc stem in between Ihc outer seating disk 44 and the 
intermediate scaling dkk 47. A foam inducing screen 56 is provided in the 
passageway 46 intermedmte. between the inlets 53 wn<l 54 and the mifJeC 48. The 
screen 56 iti?iy be fabricated of plastic, wire or doth materia. \{ may comprise n 
purtms L-crnmic measure. 'JVie screen 56 provides small aperfurcs through which tin 
tiir and liquid mixture may he passed (o aid rbam production as by produelion of 
turbulent flow through small pa-res or apertures of the. scre&n thereof in a known 
manner. 

Hie pislmi 1 4 *bo carries an engagement flaufjc or disk 62 on the scetn 
outwarii Imm the outer scaling disk 44. Engagement disk o"2 b provided for 
ejiaagejTmnf by mi aelivafing devrce in order lo inove the piston H in and out <>f (he 
body \2. 

Reference is now made to Figure 1 which shows u fic[«id soap 
dispenser gexiendly indicated 70 uiifi^ri^ ihe pump assembly 10 of Figures 2 ami 3 
secured in (he neck 58 of a sealed, nun-compressible, rigid reservoir 60 containing 
liquid IwiKf soap 68 Co bu dispensed, Dispcasct 70 hm u housing generally indicated 

78 fo receive and support the pump a»scjn61y 10 and the reservoir 60. Nuuring 78 is 
shown with a hack plate 80 for mounting die housing for examples to a building waff 
&2. A bottom support pbue fi4 extends forward I y Jrurn Ihc back place d) support and 
receive (he reservoir 60 and pump assembly 3D, As shown, hotCxrrn support pfate 84 
has a circular opening K6 therelhruu&b, The rcscivorr 60 sit<j supported on shoulder 

79 of the support plaic 84 with the neck 58 nf the reservoir 60 extending (faraujjh 
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opening 86 unci secujed in the opening us by a friction frt, dumping and the like, A 
cover member H5 is hingixi to au upper foiwafd extension 87 of the Iwck plate HO so 
as lo permit replacement of reservoir 60 and its pump assembly 1 0. 

Support plate H4 aerie* nt » forward portion thereof arj fletuatutjj lever 
8S joumalied for pitting aXvmt a horizontal axis at 90. An upper cud of the lever 8* 
curries <t lux* °4 Co engage? engagement disk 62 und couple icver 8« to piston 14« 
such lluil movement of the lower handle erul 96 of icver from the ihdrod line 
position Co tEie .solid line position, in Ihc direction Indicated by arrow 98 slides pi sum 
14 inwardly in u rrfniclttm pumping stroke as Indicated by anew 100. On release of 
fhe lower handle aid 96, spring 102 biases the upper portion of fever XK downwardly 
so that the lever draws piston 14 outwardly to a ruCJy withdrawn position as seer) in 
dashed line* in Figure {. Lever 58 and its inner hi>s>K fM arc adapted to permit manual 
coupling unci uncoupling of the hook- 94 us is ncecssaty to remnvc and replace 
reservoir 60 and pump assembly 1 0. 

In use »r ihc- dispenser 70. once exhausted, fhe empty iefcervoir 60 
together mlh (iic attached pump H) are removed and a new reservoir 60 and attached 
pump 10 jnay be inserted into the hnusiu^, Preferably, the removed xcsctvoli 1 AO with 
its attached pump 10 are both made entirely out or'jeuyclabU: plastic material which 
can easily >sc cycled wjtlioul the need far disassembly prior to cwlting and 
shredding, 

Plgtira 3 shows as dotted line 43 -n preferred level vf liquid in the outer 
chamber 20 ready for expulsion in a retraction stroke. \ .iquid level line 43 \* above 
infet 54- but below mlel .S3 so that air above line 43 is. in communications with inlet 53 
and liquid i* h uinimuniwation with inlet 54. 

Reference is? now made to tfgum 4 u> 8 which show a. cyule of 
operation In which (he ptston 14 is moved in n retraction stroke from (he extended 
position of KJgura 4 to the. intermediate position of Figure 5 and then (u Che fully 
retracted position of Figure 6, Subsequently, piston 14 is moved in an extension 
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stroke from tlic fully retraced position of Figure 6, to the intermediate position of 
Figure 7 unj, subsequently . to the [vl)y extended rawfliou of Figure ft- It is to he 
appreciated that Figures 5 unit 7 both show the pi^on 14 in the intermediate portion 
and Figures 4 and X bnib show the piston w (lie fully extended position. For 
5 convenience ir> ciich qf figures 4 to N, the engagement disk 62 is ™< ihowji. 

Tn die fully extended petition as seen m Figure 4, the inner scaling 
disk 40 closes the inner cJiiimbcr ! $ preventing fhiw inward and outward (firough the 
inner chamber J 8. The intermediate filing <lbk 42 is dispute! in (he outer ehumbcr 
2ft. With Ihc intermediate .sealing iti*k 42 in (he farmer diameter outer ctoinibcr 20, 
1.0 the inner compartment 64 uud outer compartment 66 arc in coimtiirnicafion with each 
other. 

As seen in tt&ure 4 uml in every position which die piston 14 can 
muiiic in each of Mgurc*4 Ui 8, ihc outer sealing disk 44 engages the rid* wall 36 of 
die outer chamber 2Q and prevents liquid How inwardly or outwardly Chcrepart. A* 
welf, at all finics. (lie outlet 48 of the cento) passageway 46 is in common rcalkm with 
Ihc outer compartment 66 via tfie passageway 46 mid inlets 53 and 54. 

In the fully extended position shown in Kigun? 4 with the mnor 
chamber \H vertically above the outjer dwiibcr 2tJ, to the extern there is any liquid in 
the inner compartment 64, Ihtu liquid wilf* uridw gravity, flow from inner 
compartment 64 dowowuTilly into outer compartment 66 to he replaced by air in the 
outer compartment 66 rising upwardly into the inner compartment 64. 

Tn moving fioni Hit fully extended position of figure 4 Cxi Ibe 
intermedin^ position of Figure \ fcince (he outer clumber 20 has a larger diiimeler 
Ihyu (iic itmcr chain Iw 18, air »™l liquid in both the inner compartment 64 iund outer 
compartment 66 are compressed mid forced to exit the outer compartment fjtf via 
inlets 53 and 54 into the ixnfail passageway 46, down the central pa&sn&eway 46 
through the wire screen 56 nno\ hcnec« down the ccnfai! passageway 46 to e>dl ihc 
outlet 48. The rwifure of ihc inlets 53 and 54 ur<; <o be chosen to enhance appropriate 
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mixing ofiiir uml IcquLcl in the passageway 46 prior to engaging ihc serocn 56. For 
example, as shown > inlet .S4 i?> larger than inlet 53. Larger inlet 54 is provider] doscr 
In Che ouler sealing disk 44. Smaller inlet 5.) is provided at a height ftbcivc (lie lai^er 
inlet 54 closer to tJic lotermedtole sealing disk 42. Since liquid will flow under 
gravrty to fie. on outer dwe 44, fairgcr inlet 54 is jnore likely io have liquid farceif 
therclhrciugh, whercw smaller inkf 53 is mora h'fcely u> have air forced therethrough 
(turn iEirgurr inlet 54. 

Kigure 5 shows uri intermediate position in (fie relniction sfroke being 
illustrated a<r a point when each of. the inner sealing di^k 40 And the intermediate 
scaling disk 42 scat tJic inner chamber 1$ with both preventing fluid flow 
thcjxjclirough. In the preferred illustrated embodiment, siibrfuiititdly simultaneously 
with the intermediate scaling disk 42 commencing (o clusc the inner chamber J 8, the 
inner mi ling disk 40 become* moved inwardly from t!ie inner chamber 1 8 io open die 
inner compartment 64 to the reser vorr 60. 

In moving from the position of Kigure 4 fg (he position of l%uxc 5, air 
wfihin ihc inner compartment 64 moves upwardly . into the inner chamber IH. In 
moving from the position of Figure 4 (o the positron of Figure 5, it is to be 
apprcciateci (hat ihe inner chamber 18 is continuously sealed against flow 
therethrough by (he hmcr scaling disk 4tt. Jn moving from the cnterrncduifc position 
or Figure 5 to the fully retracted nusilion or Figure 6, it is to he appreciated that the 
ijiteimcdiate scalittft disk 41 continue maty forms a seal with this inner chamber IK 
preventing, flutd Jlow therethrough. Once the intermediate sealing disk 42 engages in 
the inner chamber I N as seen in Figure 5, (hen the. inner compartment 6*4 is no longer 
in communication with ihe outer oornpnitmciif 66. A.s welK once the inner iseuling 
dhk 40 ff? located inwardly from ihc hmcr chamber IS xc- (ha( il no longer seals the 
inner cumber IK, then the inner compartment 64 is in commiuucation with the 
f oleri or < > I* the reserve ri r D. 
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Air whidi fa within the inner compartment 64 in the intermediate 
position shown m Kigore 5, cm inward movement ill" (he- pislon 14 in the rcnactfrm 
tfwlce toward fhc position of Kigure <>, comes to be in communication with the 
interior of flic icscivoir 60 and such air will, under gravity, float upwardly in the fluid 
fiS hi Che feaervoh' 60 ami be displaced by liquid GH from Ibc reservoir AO which will 
flow uifcj (he inner compartment 64. Thus, cinucs (he piston 14 moves inwardly from 
die intermediate position shuvvn in figure; 5 with the inner sealing <Kak 40 no longer 
dosing the irifet opening 26 of the inner chamber 18, then air m the inner 
commitment 64 rise* upwardly info (lie reservoir and ihrid (& from the reservoir C>0 
(ills die timer compartment 64. 

On the ptacin reaching (he intermediate pnsilbn shown in Figurt* 5, Ihc 
mtemiedhile sealing disk 42 forms a sea] with ibe icmcr chamber IK und (he outer 
compartment 66 is (hereby Isolated From the inner compartment 64. Air and liquid hi 
the inner compartment 66 is, nn continued movement <iJ* fhc piston 14 from (he 
position of Figure 5 fo Ihc fully retracted nosrtron of Figure 6, continued (o be 
Lomprvsaseci wi(h air and Jiqurd to he displaced oul the inlets 53 and 54, 

As seen m Imuu* h in (lie fully retracted position fhc outer .soiling 
disk 44 may engage the shugUler .12 forming die inlet end of flic outer chamW 20. 

An extension cycle is now discussed retelling to the movement of the 
piston from (lie position of Kcgure 6 ui fhc- position of Figure H. 

In the position nl"F ? igure 6. only a small re*iduul amount of liquid will 
remain within this outer compartment 66. On moving of die piston 14 from (he 
position of Figure 6 to die position of Figure 7, liquid which fiJJs the inner 
compartment 64 is moved downwardly cnto the inner chamber 18 an J becomes 
CApluml between the inner scaling disk 40 and intermediate scaling desk 42 within 
(he inner chamber IS once flic inner sealing disc 40 enter* (he inner chamber 18. 
Meanwhile, since the diameter of the inner chamber 18 is less than toe diameter of the 
outer chamber 20, u purtiuj vacuum is created within ihc outer compartment 66 which 
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draw «ir inwardly viu the outlet 48, through ihe screen 56 and passageway 46 and the 
intecs 53 and 54 into the outer ucimpnrlciKcil 66. 

Fmm tfie intermediate position shown in Ktgure 7, on movement of the 
piston 14 outwardly towards flic fully extended position of Figure 8, (lie inner sealing 
5 disk 40 seafs the inner chamber IX agtfrwl How Cbadhroiiffh and the intermediate 
scaling di.sk 42 moves inwardly beyond the inner chamber 1 8 so as to provide 
communication between the inner compartment 64 itrid the outer compartment 66. 
Once coiTimurtiuatmn is established between (he inner compartment 64 acid the outer 
compartment 66, liquid in Ihe inner eunupMrtnieut 64 flows under gravity down in1o 
ID die outer compartment 66 and air in the outer compartment 66 Hows Upwaixlly into 
the cniiejr compartment 64. With the further downward movement of Che piston 14 to 
the rally cxluTHled position uf Figure 8, air continues to be drawn injn Ihc combined 
inner compartment 64 and outer compartment 66 viu ihe outlet 48, passageway 46 
and inlets 53 and 54 such that on reaching Ihc fully extended position, as seen in 
(5 Figure H, liquid m the outer compartment 66 will fimu a layer upon the outer scaling 
disk 44. Figure & is [dcnlical (o Figure 4 and die pump cycle rrwy be repeated. 

It is to be appreciated that Ihc relative volume of the inner 
compartment 64 and outer L<irnp«r1cn«nl 66 may be chosen sn as fn have a desired 
proportion of liquid And air in tlic combined inner wimparlmciil 64 and outer 
20 compartment 66 in the fully extended position And, preferably, with volume of litiuid 
such that a level of liquid irk the uunrwrlmcnt 66 below the inJet 53 bul ubnve (lie 
Wet 54. 

The i'uet ihut in ihe llrs( embodiment air is drawn upwardly through the 
outlet 48 can be of assistance in reducing dripping of foam and liquid aud> as well, 
25 can be of assistance in ensuring a mixture of fiquid and foiina in (lie passageway 46 
above the screen 56 in a subsequent retraction sdokc when liquid and air are to be 
. dispensed. 
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The rctalivc amounts of air nnd liquid in the compartments 64 and 66 
in the fully extended position As well us die manner And nature of die. cnlefx 53 and 54 
can be significant air, f«r example, (o determine ihc extent to which air may be 
compiex&ed in ihc ouler ciiambcr 20 which can have an effect no the velocity of air 
Mowing through the screen 56 ami, hence, (lie extent lo vvhidi foaming may be 
accomplished. 

The preferred embodiment illusfralcd in tf&unes 2 U> S shows the mrer 
scaling disk 40 and in termed iuie seeding disk 42 in ihe intermediate position botb 
scaling the, inner chamber 18. it is to be appreciated tint under one preferred 
arrangement, pcefcmbl>\ at Jeast one of Ihc rnncr scaling disk 40 and iutermediule 
.seuLing: disk 42 scab the inner chamber IS at ali times, [( is Co be appreciated, 
liowcvej; that it is possible Co liavc the inner seeing disk 40 and rMermcdiatc sealing 
disk 42 spu'cit nxially * distance *ueh that Ihcrc is a time during movement between 
(he fully extended position and Ihe fully infracted pusilion in which neither of the 
inner scaling disk 40 am! hiCemiediatc scaling di.sk 42 seal the inner chamber IS and 
this can be advan^eou*, for example, to permit increased quantities of air to move 
upwurdly into ihc reservoir white adtlilicmal quantities »r liquid move downwardly 
ouloClhercscevoij*. 

Having ihc condition arise dial neither (lie inner sealing disk *I0 nor die 
intermedcace soiling disk 42 seal the inner chumbct IK for it least u small portion of 
Che slmkeeun be advantageous lo prrrui( equalization of fhe pressures in the reservoir 
and in Ihc outer compartment <*6 on iTuiy be useful,, fur example to assist in ensuring 
that a vacuum docs not arise in (he interior of the reservoir and/or to reduce foe 
likelihood of prevailing mi unduly large pciaiu've pressure from being developed 
wit Jim the reservtiir, 

The pump could alterriulivcly he structured so as tn provide with each 
stiukc a small amount of air under pressure ijito the interior of (he racmii; which 
positive pressure, provided il 5« not dangerous (a the wlcgrtty of the container can 
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assist iu urging liquid to exit tiic reservoir into the inner chamber IN when the inner 
seating disc 40 is nc>f seeing entry into die inner chamber 18. 

The length of die stroke of fho piston as, for example, from the 
intermediate position to the fully extended position can be varied *n us to control the 
amount or air which 5s drawn inlo (lie outer chamber 20. The length of the stroke, by 
which the piston 14 is moved from the intermeddle position to the fully retracted 
position can bo varied Co control the extent lo which liquid and atr may bo spoiled in 
any stroke. 

Reference is now made to Hi guns* 9 to 14 which illustrate a second 
embodiment of a pump assembly In aixordune-c with the present invention. 
Throughout die drawing:?, ihe suine reference numerals are used to refer to like 
element*. 

Figuie 9 also shows a pump assembly 10 having a piston chamber 
forming body 12 and a piston 14, The piston chamber-forming body (2 is threadubly 
steuurvcJ fo the neck 5$ of a rigid sealed bottle tift. R<nly 12 is provided with an usictlly 
extending generally cylindrical rmi I0Q provided outwardly from the outer chamber 
2(1 and carrying inwardly directed threads 104 adapted (<i cngtigc complementary 
threads I (In curried on (he neck 58 of the bottle 60. 

Figuie 9 also show.'? a removable cover 107 which lifs m a snap-fit 
engagement onto body 12 forming <in airtight annular seal thereabout to protect the 
pump assembly 10 From enn lamination prior to use a*, fur example, during shiprne.nl, 
As best .seen in Figure 10, the body 12 is formed with a cylindrical outer tubular 
portion 1QH uotucclcd at an inner end via a radially extending flange portion 1 1(1 to a 
cylindrical inner tubular por<mn 112. The inner tubular portion I VI extend* nxially 
radially inside the outer tubular portion 108. 

The outer chuiiibar 20 is formed radially inwardly or the outer tvbuiar 
portion 10K having a side, wall 36* thexeabout and open at its outlet opening 34. As 
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tihown, tliesid* wull 36 (upecs outwardly at chamfers 35 proximate th* outlet opening 
34 (o facilitate ejitiy of the piston 14. 

An inner dwmbur IS is formed radcally inwardly of the inner tubular 
portion 1 12. The inner tubular portion 1 12 defines an cmCkt opening 26 of the- inner 
chunibcr IS and ti side wall 2$ thereof. Hie inner dumber 18 lias Its side wall 28 
taper outwardly as a chamfer 2.5 pnnuronlc (lie outlet opening 26 U> bcititefc entry ol* 
the pujiuri into llic hmcr ctambcr 1 8. The side wall 28 has u portion 27 oToonsrfant 
diameter bccween chamfer 25 aid mi nxurily inwardly spaced churniw 29. Tlie side 
wall 23 of (he Inner chambei I H tots a pwtiou 3 1 of increased diameter relative to the 
constant diameter portion 27 spaced axial Jy inwardly fami fhe constant duirneJcc 
portion 27 by chamfer 2S>. The increased diauiKler portion 31 permhi Fluid flow 
inwardly and outwardly tn the buna chamber *8 past the inner disk 40 of flic piston 
14 when the piston 14 is in Ihc Hilly withdrawn position as .seen in Figures V and 14. 

Tlie inner tubular portion '113. outer tubular portion inner 
chamber 18 and outer chamber 2 f) are euch conxiaf about axis 22. 

The imier tubular portion 112 extend* uxiaily iciwardly from ilangc 
portion 1 10 us u series of eireumfcrendaUy spaced umu* l(4» only one nl" which is 
shown uross-seetioiied on the left-hand Kide of Figures 9, 10 and 12 to 14 lo support 
an tnttulnr ring 1 16 disposed cnaxiulfy about the central axis 22. Tho ting If 6' serves 
as a guide on assist in guiding a cylindrical inward guiding portion 11£ of a stem 38 of 
the piston 1 4 in coaxial sliding within the body 1 2. Spaces 1 19 arc provided between 
flu: nnm JI4™ shown ontheright-Emnd .side nrFigurcs fi, 1U and 12 Id 14 to provide 
Ibce communication for iluid between On? reservoir and the interior of Ihc inner 
tubular portion U2, radially through the lubulur portion 112. 

As best seen i:i Figure ) 1^ chc piston i4 is formed from six clemency 
namely, an outer utsing 120, art inner core 122, a owner plaj?, 124, a spacer rin« ]2fi 
and two scree-riv 56 and 57. 
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Tli* ouler w^ing 120 i* of enlarged diameter at it? axiaily inner end 
where, the outer disk 44 is provided. The outer disk 4-4 is shown as including 3 
locating flange 128 to locatahly engage tlie cyfciKlrical side w*H 36 of (lie outer 
chamber 20 and a rewilibTif flexible dtculttr seuting disk 130 Which scalabiy engages 
5 the side wall 36 «nd prvwnte How of fluids axiaily outwardly fhcrcpast. 

I "he outer casing 120 is shown with the outer dwlc 44 eunrccd as a 
radially wlwyidly tsx lending flange on u cylindrical bicge- Uibe portion !32 which 
extends axiaJiy outwardly to a radially inwardly extending shoulder 134 supporting » 
smalt cuhe portion T36 extending axiaily outwaidly from the shoulder 134 (o Ihe 

10 ouflc! 4*. Outer screen 57 is loeafed oo fhe> shoulder 134, Outer screen 57 is held on 
the shoulder 134 by the annular spacer ring 126 spaced outward of an Inner fxcreen 56. 
The Inner core 1 22 sandwiches the outer screen 57 oatri the ring 1 26. The inner core 
522 carries the plti£ 124 coastal ly exiendixig icrwurdiy into (lie iiuicr core C2'2 
inwardly of (he outer screen 57 . 

15 The iiuicr core J 22 eauics the hniet disk 4-0 and the intermediate disk 

42. Hach of the mner disk 40 and infennedhite disk 42 comprise circular resilient 
CtexibU: disks encfi <if which extends rudiully outwardly and nway from the outlet 48. 
Each of the inner flexible disk 40 and intermediate flexible disk 42, when engaged 
with -the constant diameter portion 27 of the Inner chamber 18, prevent Quid flow 

20 axhilly nulwunlly lhercj>ast thmugh the inner ehumber IS, however, arc adapted to 
hyvu fheir resilient ouIbt exiles ileilecl radially inwardly lo pennit fluid flow, under 
pressure differentials above piecfcfctrauicd pressure, axiaily inwardly past the diska. 

As seen in Figures 9 and 12, vdicn (he iiuicr disk 40 is located in the 
inner chamber 38 inwardly trora the constant diameter portion 27 in the increased . 

25 diameter portion i I , then t)ic inner disk 40 docs not prevent flow of fluid between the 
inner chamber 1 8 and the icservoh' 60. 

'Hie. inner core 122 has a hollow bore 140 closed at an axiaf inner end 
uf 142 and open, in ah axial outer ejid. The pju& 124- is coaxiaJfy received within the 
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boi« 14(J at the axial outer end. Tkc plug* 124 has an elongate body 143 which 
extends inwardly in(o the bore. 14(1. The plug 124 lias a radially extending on*; 144 
at its outer cud with a plurality of circximfcraitialiy speed opening 1 46 iherelbrough. 
The, body 141 of the plug 524 carries an ince&raf central sealing disk 148 which 
cxleml* radially outwardly from the body 14.^ to engage Che side will of the bore 140. 
Tlic central waling disk 14$ bus u ddbxmabk cd^e portion which engage the side 
waif of the bore 140 to prevent fluid flow axially inwardly thcrepust in (he bore, 
however, permits lUud Hdw outwardly rherepus( imdcr pressures above a 
predetermined pressure namamy to deflect the central scaling dis^k 148 out Ihim 
engagement with (lie side wall of the bore. 

The inner core 122 includes a cylindrical lower portion 123 which has 
a pluruJily oCdules «t eireurffcrcnliully spaced locations tlicvcahout which eflbeli vr.ly 
form with the outer casing (20 peripheral passageways 152 whioh extend axially. 
Passageways 152 are open tn Che outer comparfrnenl M bclwccH disks 42 and 44 at 
openings 150 at the inner ends of (he passageways. At the outer ends, (he 
passageways 152 join radial inlets 54 In the lower porfion 123 which provide 

communication into the central bore 140. 

Radially extending inlet 53 intends into the bore 140 from the outer 

con-iparlTOcnl.66 between me inleimcdiatc disk 42 and the outer disk 4-4, 

'the piston 14 provides o common (low path which is provided for 

flow of flucds in the bora I4f> immediately inwardly above the base. 144 ol* the plug 
124, through the npaiinga 146 in the hfisc (44 of the pliifc ] 24* through die timer 

.screen S7 X through u hollow central opening 127 in the spacer ring 12b', through the 

ouler screen 56 nml, hence, through (he smaller tube portion I to (he outlet 4$. 

However, the piston 14 provides two difircicnl pathways lor flow of fluid from the 

outer compartment f>6 to the openings 14fi hi the ba^e 144 of (he plug 124. 

A first palhway permits flow via openings 152, peripheral 

passageways 150 und inlets 54 into the boie J 40. Tliis first pathway permit fluid 
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Mow both inwardly and outwardly and is particularly adapted Co receive any liquid 
whie-h under gravity flows down to the Iowa" and axially outermost portion of (he 
outer compartment 66 whe« the opening* 150 to the peripheral passageway* 150 utc 
provided. 

A second pathway provides flow via the inlet S3 into the bore 140 mid 
past flic ccolrul sealing disk 14K to the openings (46 iix the base 144 of the plug. 124. 
Jt is to be appreciated ihvt ibis scaxirui pathway is only rtpen to fluid flow outwardly 
IVum the outer compartment 66 since the central scaling disk f48 prevents fluid flow 
inwardly iherepast. Preferably, as sJiown, tlic inlets 53 arc disposed at an axial inner 
location in the outer compartment 66 so us Ii> he more likely lu have (hi; inlet 53 
receive Air which will rise to die upper and axial inner end of the upper compartment 
6"4 undcmcuOi (he inferrncdiulti disk 42 aim! be firtuml above a level of liquid in foe 
I ower outer compartment 66, 

Operation of the second embodiment of Figures to 14 is simrlar to 
Unit with the first embodiment of Figures I to 8. 

Irt *i Jully extended position au seen in Kigune 12, the inner sealing disk 
40 seeds the inner ohumber 18 u^ianst fluid How outwardly Ihercfrom. In an 
intermediate position as shown in Figure 13, botli the inner disk 40 and the 
intermediate disk 42 seal the inner chamber 38 against fluid flow outwardly 
therethrough, fn Mic fully refnieled jwgiticin us shown in Figure 14, (he intermediate 
disk 42 scate Ihe inner chamber IS fern fluid flow outwardly from (he reservoir. 

In the fully extended position as seen in figure \ 2, die intermediate 
disk 42 u withdrawn inwardly past the imici tubular portion 112 to a position in 
whiLh it doe* prevent Mow of fluid between the inuei' compartment 64 and the outer 
compartment 66 and the iwu ccmqmctmepls «tce in eoimmirricatioti. 

In the rulJy retracted position us riiowu in Figure 14, the inner diik 40 
<Jues ncil prevcuf How of' fluid thercpast and, hence, the icscivoir 60 is in 
communication wi.lh Ihe inner compartment 64. 
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In a retraction stroke, on moving from the position of Figure \2 to the 
position of TiguTc 1.1, air h ad/cr liquid is compressed and (hereby forced to pass 
outwardly from die outer compartment 66' via either the first pathway through 
peripheral passageways 152 and inlet 54 or via the second pathway through the inlet 
53 urid pusl the central sibling disk 148 in bore 140. The centra! seMiag disk US 
provides resistance to fluid flow axialfy outwardly therepnst. This is advantageous in 
a situation where liquid fills the lowermost portion of the outer compartment 66-Mteh 
that liquid i«* being urgixl via (he fust pathway through (he. peripheral passageways 
1 52 and inlet 54 unti .*ur fills- (he uppsr portioji of the outer ehunibcr6(S such that a[r is 
bchijr forced via die second pathway through Ihc inlet 53 and bore 140 orrio the 
central sealing disk 148. The central scaling disk 148 fa preferably ehosai so as to 
require a pretermitted air pressure differential before- alt may be pennitted to How 
outwardly tlicrcpast, 

The resistance oJ' liquid flowing from the peripheral pussxgeways 152, 
inlet 54, opening 14tf in ihc plug V2A mid through the screens 56 and 57 require* n 
pressure on flic liquid sufficiently to force the liquid therethrough. The central 
scaliug disk 14S is preferably selected so Ihuf uir pressurized to a pressure, at least 
equal to thai required to overcome (he resistance to (iquid How wtfl be required for air 
flow past the central scaling disk 148. 1'rovidirtg the uir to be pressurized to piv& by 
(he central sealing disk 148 is of assistance in providing for turbulent air How through 
the screens 50 and 57 which, when liquid has nlso been passed through Ihc screens, 
provides for preferred foaiuiug as liquid and air aw passed elleciively simultaneously 
through (he screens. 

Jn an extension stroke on moving from the position of Figure 13 to the 
position unsure 14, uir *?j> drawn info the outer compartment 66. One pathway for 
(he air to l>c drawn in is via the outlet 4H, through (he screens 5ti and 57 and, hence, 
via the inlet 54 and peripheral passageways 1 52 info Ihc outer compartment 66. Air 
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caunot be drown inwardly flyrougri the bnre 140 and mint 53 since Ihc bore 120 Is 
bilked against flow inwardly tiicrcpasl by fhc cenlral sealing, disk 148, 

An shown in Figure 12* die outer disk 44 includes a resilient seafing 
disk ISO which is formed us a thin resilient disk having an clasticalCy deformable 
5 edge portion near the side wall .16* of Ihe outer chamber 2(J. This ©doe portion of Che 
settling disk 330 is deflectable radially inwardly so ns lo permit, under u xulTiuiently 
high vacuum differential, air fc> flow axially iuwardly IhcrcjKJsC. Preferably, the 
pi&toji 14 may be confi^irwl sui^i thai subfcfcincialjy a(] ate to be drawn inwardly is 
dtawn inwardly via the peripheral passageway* 146 and (he first pathway, however, a 

10 device muld be arranged such tliat (he restriction 1o flow through the iirei pathway, 
and/or (he screen? 5 7 and 56 i& such that some proportion or substantially all the air Ls 
drawn past the scaling disk l?.0. The loetiling flungc l?8 on Ihc outer disk 44 is 
pr&fcruhly provided Co permit fluid flow fhcrcpnst but could be configured to prevent 
fluid flow inwardly w nil/or outwardly. 

35 In B withdrawal Kfnokc, to the extent thai a vacuum may corns In he 

developed in the inner oomparbiical 64 midfor in ihc rcwrvair 60, lhis vucuum can be 
relieved by reason of fluid flow inwardly past each of (he inner disk 40 and 
hiCcmwxIiuCc disk 42. It h to be appreciated, however, tJiat tlie development of a 
con1muov9 vjiliiusti within the reservoir 60 in preferj«ii ujieration of the pump 

21) araerubJy 10 should be avoided* however, a temporary vucuum c»n ussist in drawing 
uir upwardly from tbe timer compartment 64. 

Reference \x made Co Figure 15 which shows a piston 14 for a pump 
HsscoiWy in uccordance with a third enibodiniejit of the present invention. The piston 
14 of Figure 1.5 is fdentieaJ to the piston 14 of Kigurc 1 1 with the exception that the 

25 inlet 53 of Figure 1 1 has been eliminated and the center plug 124 of Fiyuie ll has 
been replaced widi ti modified center plug 156. 
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Center plug T56' of ttgure 15 eoinprisej; a hoJluw tubuJaj- member 15H 
with u widens base 144. Hie tubular member 158 has a bora 160 extending 
ecnlttilly therethrough from un open inner opening 1 62 \» an open outer opening 164. 

The tubular member 158 is diqmod eoaxialfy in bore 140 so as to 
provide un annular passageway 166 annularly about the tubufar member 158. 

'(be embodiment of Figure 15 provides a single pathway for fluid How 
between Che outer e/iwipurfnicrrt 66 and die outfef 48 via passageways 152, mice 54, 
iumular passageway 166, bore 160, scran 56, opening ] 27, screen 57 and bore 140. 

This pathway can be selected to have a lelativ* length and relative 
eross-scction which resists flow of fluid inwardly and outwardly therethrough and* 
particularly, can assist in preventing liquid from dapping out the outlet 48 «s when 
llis pump assembly is left Inactive us, for example* in jwwiliOTVi similar to that of 
Figures L3 or 14. 

The Tv^Cive vertical height of the inner opening 162 u> Ihe tubular 
member 15S relative the outer compartment 66 can determine fhc level of liquid 
which will be maintained m the outer compartment 66 if (he liquid is free to drip 
under gravity out of the outlet 48. 

The relative volume of fluid *hieh would be lequrred Ui mi (he 
cumparffficnt 66, passageway 152, inlefs 54 aaid passageway 166 la a height of the. 
inner opening 162 may advameiueously b^ .selected towns' abiding in gauging Hie 
volume of fliifd to he held in the outer compartment 66, Tlie embodiment nf Figure 
1 5 oin he used without screens 56' and 57 when lemming is not deiired. 

Reference is made to Kcgure I 6 whiuh shows a fourth embodiment ofo 
pi.ston 14 in accordance with che present invention «nd which Is identical to the pfcion 
in Figure 15 with die exception that the two sewus 56 and 57 and the rfog 126 have 
been eliminated, (he center piug 1 56 is »f increased length and the bore 140 Hiw been 
extended further inwardfy. l-i^uri* 16 illustrates a piston 14 for use to dispense liquid 
wi|hou( foaming. The inner opening 16*2 of the tubulin- member 158 is inward of the 
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■inner disk 40 id a^is( in preventing liquid in the outer compartment 66 Iran (Tawing 
due lo gravity out the outlet 4X. K is ( 0 be appreeitimd chat die relative location of the 
mncr opening 162 can be sdecfcd to beat any reluu'vc height frum lhaf of mid 54 to a 
height inward of the inner itisk 40. 

Tci mil*, oi- provide, at feiur some foaming, >m inlet similar (o inlet 53 
m Figure 9 could be provided from (he outer compartment 66 Co (he annular 
passageway lCtf, preferably vulwwdly of, that i*, below the inner opening 162. By 
providing *uch inlel 53 (o be small in s\ytt so us <o lestr ict wr (low therethrough until 
air in outer compartment 66 may he sufficiently pressurized, linn prueunwl air wilf 
he injeuicd under pressure into liquid passing, through tlic annular passageway 166. 
Ote embodiments arts possible in which a one-way vaive mechanism prevent (low 
back from Che annular passageway 166 through such an inlet 53 u is„ Tut example, 
aecmnpf ishd with the central soling disk 148 of the embodiment of Figure 9. 

Reference 5s made <o Figure 17 which tlLustrates >i lU\h embodiment of 
a pump assembly 10 in accordance wirh (he present invention m a fully retracted 
po&rtiuu. 

The body 12 in H^utc 17 is Ah\\ar Co tliat in Figures 9 to 14 hu{. 
carries on its flange portion U0 an imvarcl winlry extending generally cylindrical 
support tube 17(1 adapted to support an air ctannber-tbrniing member 172. Member 
172 nh* n cylindrical side wall 1 74 and is closed at its timer end by cod wall 176. 
Openings such as 1 78 are provided aligned through bath (he wad 1 74 mid the support 
lute 170 to provede coirirjiunicaHoFi from (he interior of the reservoir into the interior 
of (he support cube and henucj into (he inner chamber I? as indicated by unow 179. 

The piston iA m Figure. 17 is sFmilur to that of Figures 9 to 14 bin 
carries at its inner end uu air pump disk 1K0 fixedly supported by u hollow neck tuhe 
182 teing iiscdly secured within a hollow support tube 118 ciT ihe inner core 122. 
I^e neck (ubs £ &2 is open at both *nd& 
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The air pump disk 180 includes a locating flange 184 Co locatably 
engage the cylindrical side wall 174 and a resilient flexible circular sorting disc 146 
which ratably engage* the .ricJc wall 174 and prevents flow of flutds axially 
outwardly tha'cpast. Aw cur chamber 166 is defined between die air chain bei'-fcrrrimg 
member 172 and the air pump disk 180 which will increase and deureuse in volurnj; 
the piston 14 b moveiS nxwlly i n the body 12 belwccn the extended and retracted 
positions. The air dumber 186 is in cammaiiication with tiic bore 140 via the neck 
fubeSK2. 

In reciprocal sliding of the piston 14 from the retracted position shown 
in Figure 17 Cowards an emended paction, lluid, nolably air from the outlet 48 but 
also possibly liquid and/or foam in die bore 140, is drawn upwardly into the air 
chamber 186 at the same time as (jouid, foam and/or air la drawn info (ho lower 
curnpurtmorLt 66. in sfirim& of the pisfcui 14 front Che extended position to the 
retracted position, air tmd/or oCher foam or fluid in the air cuamfcei 1 86 i* pressurized 
and forced outwardly through the bore 3 40 through the screen, 5 6. The air pump disk 
18<J provides for inhalation and expulsion of fluids, nofubty air % in addition to the 
quantities of Ituid inhaled *nd cxnulst:d by fhc remainder of die. ..pump. assembly and, 
thus, the air pump disk (80 increases the volume of air whrch \% available lo be foiccd 
tfiiYiugJi the screens 56 and 57 to produce fount, 'l>ie corifigLurallon shown hay the air 
pump comprising (he air chamber- forming member 172 and the air pump disk 180 
inward from the remainder of the pump assembly HJ and of a diameter nnl exceeding 
Chat of the outer tuhttfar portion HJH. This i* an udvarilatfotuw con figuration to 
provide additional air pumping capacity with the same piston stroke in a device which 
can be inserted into die mouth of a reservoir. 

Figure L7 shows hi addition to the two screens 56 and 57 to produce 
foam, a fhree dimensional basket-like scwti IK8 towing generally frustoconical walls 
witti sural! openings therethrough its in I hi* manner of known filter mcxnbcw. 
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Uigurc 17, only unc passageway 152 and iulcf 54 is shown Ui 
provide communication fioro the outer compartment 66 to tlie bore 140. 

It k to be appreciated that die nature of the Ifquid Cxi he dispensed 
inoluifing its viscosity and flow elujracleri stta will be important in order for a person 
skilled in llie arl to make suitable .selection of" the relative sixes ami dimensions mid 
resistance to flow provided by the various passageways, inlets, outlets and screens 
and/or past the various disks including the central sealing desk ]48. As well, fhe 
quantity of Sqirid desired fa be dispensed in rjich xirolw; will have ti bearing on the 
jdativc proportion anil sizsjig of (he conipuncaCs including particularly the inner 
compartment 64. outer compartment 66 and die axra! length of a stroke of the piston. 

Cn die. preferred emhoduuents, tfie engagement disk 62 is provided on 
(lie piston 14 for engagement in move the piston inwardly and outwardly. I( is Co be 
appreciated that various other jnoclianisms can be provided for engagement and 
movement cif (lie piston relative the body 1 2. 

The preferred crnbudiriieiils show dispenses for passing: liquid and air 
through screens 56 and 57 Co dispense ihc liquid us a foam. The screens 56 And 57 
can be cJimuiated in which case the dispenses illustrated could secve to dispense 
liquid without foaming yet to deliver quantities of air to the reservoir and, in the 
ciHilext of a reservoir which is a sealed rigid container, prevent the build up of a 
vacuum in ihc container* 

T1)c preferred cmlxxiinxnts of the invention show passages fcir 
dispensing of lEie air and/or liquid as being provided inlernjilly wilhin, n piston. Such 
un arrangement is believed. preferred from Ihepmiu of view of ease i>rcunslnjc1iou of 
(he pump assembly 10. However, it is in be appreciated that passageways for 
dispensing lliv liquid and/or Jbarn may he provided^ at lease purtiully, «s part of the 
body 1 2 or removably mounted f« the h<nly 12. 

In accordance with the preferred cnibodirnenl LlUislratcdj the relative 
buoyancy nlasr within the. liquid aud ? hcncc % the separation of air and liquid due to 
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gravity arc utilized as, for cxainpfa* to permit air in the compartment 64 to flow 
upwardly into the reservoir 6i) And ]ii|utLf in Che reservoir 60 to flow downwaidly into 
Che inntr L<>mpaTlrncri( 64 w>, for exwnple, when the inner compartment 64 is open fci 
(lie reservoir. It ia Co be? uppceuialed, therefore, thttt the pump assembly in acujrctonw 
5 with tJic presence invention should typically be disposed with what h*j been referred 
Co as Che inner end <>J' ihe pump assembly «J ft height above die height of the outer 
outlet end. 

While this invention has been described with reference fo preferred 
embodiments, the invention rs nnt so fimiced. Muny modifieaCiuiis and variations wit I 
10 now occ-tir to persons skilled in the art. For a definition of the invention, referenee is 
made to fiic appended claims. 
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WH CLAIM; 

1 . A pump for dispensing liquid IVoro a reservoir ciimci rising: 

a piston cliambcr-fonning member biiving an inner cylindrical 

cliambcr and an outer cylindrical chamber eadi having a diameter, a chamber wall, an 

inner end and an outer end; 

the diameter of the iuner chamber being, lews (km Ihe dianiclcr of (lie 

outer chamber, 

Ihe inner chamber and outer chamber being coaxial with the outer end 
of the inner chamber opening Lnlu the outer chamber; 

an inner end of the timer cliambcr in fluid communication with the 

reservoir; 

a pis(o]]-lbaning demerit nrueived in Ihe jrisfcin chunnber- forming 
mem her axial I y alidalilc inwardly and outwardly therein between an outward 
extended position and an inward retracted pi>sHJorL; 

(he pislon-lbntun^ element having uri uxmlly emending hollow stem 
having a central passageway closed a£ an imicr aid and having an outlet proximate an 
outer end; 

an inner disk on (lie sicm extending radially outwardly from the stem 
adapted to engage to the chamber wall of die inner chamber; 

an intermediate disk on the stem extending radially outwardly from the 
seem adapted to engage the chamber wall of the inner chamber, ihe mtcmiediatc disk 
spnced axi ally outwardly from the inner disk rcialivc the inner end of Ihe stem; 

an. outer disk on the stem spaced axial ly outwardly from the 
intermediate disk and extending radially outwardly froiti Lhe stem into enQaa.ement 
wifli the chamber wail of (he outer diamber to prevejit fluid flow outwardly 
therebetween; 
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» first inlet Joi;ttteil on the stem between (he outer disk and the 
intermediate disk in communication with the passageway; 

in the retracted position, the intermediate disk ]s received in the Inner 
chomlier to prevent fluid flow from (lie Outer end of" the nirter chamber uutw&r.dly 
(lic-rqjiKjC and the inner disk dues not prevent Hind JIc>w between the reservoir and (he 
Inner chamber Iherepase via the inner aid of the inner chamber; 

in (he- ex fended paste! on, the inner disk is received in the inner 
uhwrnrier fn prevent fluid How f'runi Ihc inner end <tf the inner chamber inwardly 
Chereyi/tat and the intermediate disk does not nrevenl |luid flow between the inner, 
chamber and Che outer chamber via the outer end of the inner chamber. 

2. A pump as claimed Jji claim i wherein; 

on axial movement of the pistoii-formina. element fmm the retracted 
position to tlic extended position; 

(a) (lie EntCTroedinle di*>k moving rnmi a blocking position in 

which it closes die outer end of Ihc inner chamber from fluid 
flow therepast to m open position in which it docs not close the 
out<:c end of Ihe inner chamber to fiee flaid flow thereputf 
inward \y or outwardly , and 

(h} the inner disk moving from an open position in which it does 
not close the inner end of the umer chamber to free fluid flow 
therethrough inwardly or outwardly to a hiocktiio. position in 
which it closes the inner end of the inner chamber from fluid 
[low (hercpiist. 

3. A pump as claimed in eluim 2 wherein when Ihc inner disk is in its 
blocking position* Ihe outer disk is in the open position and when the inner disk is in 
its open position, the outer disk is in ifs Mocking position. 
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4. -A pump as claimed in chiim 1 wherein on axiaC movement of the 
piston-forming element from die retracted position lu fhc extended position air is 
drawn cnto the oulwr uhnmber* fmm the outlet. 

5. A pump as claimed in claim 1 biduding a porous member in che 
passageway between the Iir<ct infet and flic outlet Cor generating turbulence in ihiid 
passing Ihcfelhrtmgh to generate fcirwi^ when acr and liquid puss therethiougji 
Minuffanoously. 

6. A pump us claimed In claim 4 including a porous member in the 
passageway between the firt:( mid unii the ouclet for generating lurbidenee in lluid 
passing thcrelhmuyh to generate foam when air and liquid pass therethrough 
simultaneously; 

7. A pump as claimed in glw'rn I in which each of die piston chamber- 
forming member «md ptelon-fomiiug clcincnl is of generally circular cross-section 
disposed coaxially about a central axis along which the pislon-fonnirtfc dement and 
piston eh amber- forming member tire si i duhle. relative each other. 

A pump as e-luinied in daim 1 In which the inner chamber ia disposed 
above (he miter chamber wita the inner end <>Tlhtt inner chamber above the oucer end 
of dm inner ehurnhsx and (ho Inner end of ihc nuki chamber above the outer end of 
the ouicr clianiber. 

9. A pump as claimed in claim 8 including a second ijiict located on Ihc 

stem between the oulcr disk and the intermediate disk in communication with the 
passageway, 
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fhc second ifjlfct spaced on the stem spaced axcally from the first mfet 
iuwardly towaitf die inner disk, 

10, A purnip assembly as claimed in claim 9 including u one-way valve 
providing for fluid flow IhtViu&b tJie second inlet Cxi the passageway bu( preventing 
fluid flow from the passageway through the second inlet, 

11, A pump cis claimed in claim 10 whereirt the one-way valve prevents 
fluid flow through the soeond mlet to tlic passageway under a pressure diflcrcrrtvil 
across- tlic one- way valve less (han a selected pressure difrereriiiuL 

12, A pump as churned in claim 5 in which lbs inner chain her is disposed 
Above the ouler eh amber with the inner end of the iiincr chamber above the nuter end 
i»r the inner chamber and the inner end of (he outer chamber above the ou<cr end of 
(hen uler chamber. 

15. A pump as claimed in claim 12 including a second in I el Incated on the 

stem between die outer disk and the imcnneiliate disk in communication wilh ihe 
puK>ttg,eway, 

Ihe second Inlet spaced on (he stem spaced axially from (he first inlet 
inwardly (owuid the inner disk. 

14. A pump assembly «.s claimed hi claim 1(1 including a one-way valve 

disposed providing for fluid flow through (he second rnlat to the passageway bat 
preventing fluid flow from ihe passageway through Ihc second infet. 

J5 % A pump as claimed in claim K wherein an ouler compartment is 

defined by the ptston -forming clement between (he outer dteU and Che internicd iate 
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disk with an wmufar opening open radially outwardly ihurehetwccii, mi inaer 
coiupun»ent is denned by the rn\ston-formiu£ dement between the intermediate disk 
and the inner disk with an annular opening open rmdially outwardly therebetween^ 

wherein in the rctweled position, Che inner eompannent is hi 
communication with the reservoir via flu; nnimfar opening of the inner cajiinartnieiit 
(o permil air in the inner compartment to float upwardly under gravity info the 
raervoir from the inner compartment mid be replaced by liquid in ihe reservoir 
flowing downwardly into die inner cotnpurlmtsit 

A pump as claimed in claim 15 wherein in Hit? extended position* Ihe 
nuter compartment siul inner compartment arc both in communication wrth the outer 
climber via their annular opening* to permit air in flic outer compartment to float 
upwardly under gravity Into the inner compartment *fid be replaced by liquid in flic 
inner compartment flowing downwardly into the outer compartment. 

17, A pump as claimed in claim 17 including a porous member -to the 

passageway between Die Una inlet and the outlet for aeneratin^ (urbulerme in fluid 
paring therethrough to generate foam whan air and liquid pass thax'thrwifch 
simultaneously; 

including a second inlet !oeuU*l or the stem between the outer disk arid 
(he intermediate di«k in communication with the passageway > 

(he. second inlet spaced on the rtcJ-n spaced axially (tan iht first inlet 
i n wardly toward (he i nner disk; 

wherein m a retraction stoilce while expelling fluid from Ihe outer 
compartment* the outer compartment contoins a volume of liquid with air nbove a 
level of the liquid and tilt level nl" the liquid in the outer compartment drops to 
become below the second inlet before the level of thu liquid drops to a level of the 
first inlet. 
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